Power Flow Controller (UPFC) to stabilize multi-mode torsional oscillations of sub-synchronous resonance (SSR), and to improve the transient stability during a three phase short circuit fault that may result in oscillatory torques on the generator rotor shaft causing serious damages to the system and may call for the disconnection of a wind farm to avoid any possible damages.
blackout [1] [2] [3] [4] . Stability problem can occur due to the increase in the power demand with overloading the transmission lines, therefore, transmission line operators are required to increase the power transfer capability of the existing transmission lines.
In this context, they have two options; the first one is to build an additional parallel transmission line which is not a cost effective option especially for long transmission lines. The second option is to use a series capacitor as a partial compensation reactance to the transmission line which has been extensively used as a very effective method to increase power transfer capability of transmission system, and improve the steady state and transient stability limits of a power system [5] . Series capacitor is however, not without a problem as it may cause subsynchronous resonance (SSR) when the mechanical frequency of the generator mechanical shaft and the electrical frequency of the transmission system are add up to the power frequency [6] . There are three ways in which a
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A. F. Abdou is with School of SEIT, UNS W@ADFA, Canberra, Australia e-mail: a.abdou@adfa.edu.au system and generator can interact with subsynchronous effects: induction generator effect, torsional interaction and transient torques [6] . SSR due to transient torque can be developed if an electrical resonant frequency of the network is complementary to any one of the natural torsional oscillating frequencies of turbine-generator shaft during system disturbance events. The electric resonance of the transmission system and the torsional oscillations of the mass-spring system of the turbine generator will be mutually excited and might grow up causing serious shaft oscillations resulting in shaft fatigue and possibly damage and failure [7] . The first two shaft failures due to SSR occurred at the Mohave power station in 1970 and 1971 respectively [8] [9] [10] . It is important to 
II. SYSTEM UNDER STUDY
The system under study shown in ---
---
TIme (5) Fig . It can also be shown that using a UPFC unit will reduce high torsional forces on the turbine-generator shaft sections to almost normal steady state values and decrease the settling time substantially. It will also reduce the generator shaft speed oscillations and maintain the speed at the nominal value. The effect of improving system damping and the overall performance using UPFC is very obvious as can be seen in the simulation results. 
